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@ A side by side refrigerator (10) has a vertical 
vaporator (15) formed from an elongated tube (27) 
wrapped with a ribbon of material having spine fins 
(30) extending substantially perpendicular from the 
elongated tube (27). The elongated tube has elon- 
gated straight runs (28) joined by return bent ends 
(29) to define a vertically extending evaporator (15) 
having a generally oval spiral or configuration. In one 
embodiment, the elongated straight runs (28) are 
spaced from each other throughout the vertical 
length of the evaporator to provide a space of con- 
stant area for air flow. In other embodiments, the 
evaporator (15) have some of the elongated straight 
(28) runs offset inwardly so that the fins (30) overlap 
to enhance "mixing" of the air flow around the 
various runs of the evaporator (15). In y t anoth r 
mbodiment the distance between the elongated 
straight (28) runs deer ase. A defrost heater (32,33) 
is also provided. 
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The pr sent inv ntion r lates to a refrig rator. 
An illustrative embodiment relat s to spin fin re- 
frigerator vaporator and. more particularly, to 
spin fin r frig rator vaporator having a g n rally 
oval spiral or race track configuration. 

U.S. Patent Number 5,067,322, issued to David 
G. Beers for "Refrigerator with Spine Fin Evapora- 
tor", and assigned to the same assignee as the 
assignee of this application, discloses a spine fin 
evaporator for a refrigerator. The spine fins of the 
evaporator of the aforesaid Beers application, 
which is incorporated by reference herein, provide 
a large heat exchange area per unit length of the 
vaporator conduit or tube. This increase in the 
h at exchange area per unit length of the evapora- 
tor tube enables the size of the evaporator to be 
reduced for a given size refrigerator, which in- 
cr ases the usable storage space of the refrigera- 
tor. 

The air being refrigerated by the evaporator is 
lad n with moisture, and the evaporator normally 
operates at frost collecting temperatures. This 
moisture laden air flows around the fins and frost 
t nds to build up quickly at the inlet end of the 
spine fin evaporator. This build up of frost requires 
th vaporator to be defrosted fairly often, which 
reduces the overall operating efficiency of the re- 
frigerator. 

The spine fin evaporator of the present inven- 
tion satisfactorily solves the frost build up problem 
through disposing the evaporator in a substantially 
v rtical orientation with a generally oval spiral or 
race track configuration. The evaporator is formed 
in the race track configuration by having an elon- 
gated tube formed with elongated straight runs or 
sides and relatively large radius return bent ends. 
This provides a relatively large space between the 

longated straight runs through which the air can 
flow to enhance the air flow. This results in greater 
heat exchange values between the air and the 

longated straight runs of the evaporator and re- 
duces the pressure drop of the air due to frost 
build-up. 

Additionally, the relatively large radius of the 
return bent ends result in a lower pressure drop of 
th refrigerant in the evaporator in comparison with 
a s rpentine evaporator. This is because the rela- 
tively large return bent ends change the direction 
of the refrigerant gas more gradually. 

The preferred embodiments are vertical spirals 
of evaporator tubing, rather than the horizontal spi- 
ral configurations of some current evaporators. 
Such horizontal coiled vaporators are subject to 
"puddling" of liquid r frig rant which caus s 
"liquid slugging" and gr ater pressure dr p of the 
refrigerant. 

Some mbodim nts of th spine fin vaporator 
of th present invention hav longated straight 



runs on at I ast one sid of the evaporator offset or 
d fleeted inwardly towards elongated straight runs 
on th oth r side of th vaporator. In som m- 
bodim nts, these offset or d fleeted elongat d 

5 straight runs are staggered throughout the vertical 
length of the evaporator except for the lower end of 
the evaporator over which the air flows initially. In 
some embodiments, this bottom portion is open to 
provide enhanced frost tolerance. The deflection or 

/o offset of the elongated straight runs is staggered 
vertically so that there are portions of the vertical 
length of the evaporator in which the elongated 
straight runs are spaced from each other for vary- 
ing distances. 

75 Both sides of the evaporator may have elon- 
gated straight runs offset or deflected inwardly 
towards the elongated straight runs on the other 
side of the evaporator. Preferably, this offsetting 
occurs at staggered intervals from one side of the 

20 evaporator to the other so that the elongated 
straight run on only one of the two sides of the 
evaporator at any specific location is moved in- 
wardly towards the other side of the evaporator, 
ft is well known to position a defrost heater 

25 adjacent the end of a refrigerator evaporator first 
exposed to moisture laden air and, in some situ- 
ations, to place such a heater intermediate the 
ends of the evaporator. If desired, such defrost 
heaters may be used in conjunction with evapora- 

30 tors incorporating the present invention. 

According to an embodiment of the present 
invention, a refrigerant evaporator, which is dis- 
posed within an evaporator chamber of a refrigera- 
tor through which air is caused to flow, is formed 

35 by an elongated tube having elongated straight 
runs joined by return bent ends to form the elon- 
gated tube in a generally oval spiral or race track 
configuration. Heat exchange spine fins are spaced 
at least along each of the elongated straight runs 

40 and project outwardly therefrom. The elongated 
straight runs, which form the sides of the evapora- 
tor, are generaJly spaced further apart than the 
combined distance that the fins project outwardly 
from adjacent elongated straight runs for at least a 

45 predetermined distance from the end of the evap- 
orator first exposed to the flow of air. The straight 
runs forming the sides of the evaporator are sub- 
stantially perpendicular to the direction of air flow 
through the evaporator chamber. 

50 Embodiments of this invention seek to provide: 
a spine fin refrigerant evaporator for a refrigerator 
having a race track or generally oval spiral configu- 
ration; and/or a spine fin refrigerant evaporator for a 
r frigerator having a uniqu air flow arrangem nt 

55 through th I ngth of th r frig rant evaporator. 

The attached drawings illustrate pr ferred em- 
bodim nts of the inv ntion, in which: 
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FIG. 1 is a sch matic, simplified perspective 
view of a side by side refrigerator having a 
spin fin vaporator incorporating on form of 
th pr sent inv ntion with th doors r moved; 
FIG. 2 is a perspective view of a portion of one 5 
embodiment of the spine fin evaporator of the 
present invention and showing two successive 
elongated straight runs and associated return 
bent ends; 

FIG. 3 is a perspective view of the spine fin m 
evaporator having the race track configuration of 
FIG. 2 and showing the elongated straight runs 
arranged for a defrost heater to be disposed 
intermediate the ends of the evaporator; 
FIG. 4 is a perspective view of a portion of a 75 
spine fin evaporator of the present invention in 
which one of two elongated straight runs con- 
nected to each other is deflected or offset in- 
wardly toward the other of the two elongated 
straight runs; 20 
FIG. 5 is a simplified sectional view generally as 
taken along line 5-5 in FIG. 4 but illustrating the 
arrangement of elongated runs of another em- 
bodiment of the spine fin evaporator of the 
present invention in which the elongated straight 25 
runs on one side of the evaporator are gradually 
deflected or offset inwardly toward the corre- 
sponding elongated straight runs of the other 
side of the evaporator, in increasing and then in 
decreasing amounts until there is no deflection 30 
or offset from the lower end of the evaporator to 
the other in two stages to provide a varying 
distance in the space between the elongated 
straight runs; 

FIG. 6 is a simplified sectional view similar to 35 
FIG. 5 but illustrating the arrangement of the 
elongated runs of yet a further modification of 
the spine fin evaporator of the present invention 
in which selected elongated straight runs on one 
side of the evaporator are deflected or offset 40 
inwardly toward the elongated straight runs on 
the other side of the evaporator; and 
FIG. 7 is a simplified sectional view similar to 
FIG. 5 but illustrating the arrangement of the 
elongated runs of still another embodiment of 45 
the spine fin evaporator of the present invention 
in which selected elongated straight runs on 
each side of the evaporator are deflected or 
offset inwardly towards elongated straight runs 
on the other side of the evaporator in staggered 50 
relation with portions between the deflected or 
offset elongated straight runs having no deflec- 
tion or offset of the elongated straight runs n 
ither sid of the evaporator. 



DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

R f rring to th drawings and particularly FIG. 
1. there is shown a side by side refrigerator 10 
including an outer cabinet 11 containing a freezer 
compartment 12 and a fresh food compartment 14 
arranged in a side by side relation. The freezer 
compartment 12 is maintained at below freezing 
temperatures and the fresh food compartment 14 is 
maintained at above freezing-food preserving tem- 
peratures by circulating air over a spine fin evap- 
orator 15. 

The evaporator 15 is disposed within a verti- 
cally extending evaporator chamber 16. The evap- 
orator chamber 16 is formed by a vertically extend- 
ing front wall 17, vertically extending side walls 18 
and 19, and an inner rear liner 19' of the refrigera- 
tor 10. 

A motor driven fan 20 is positioned in the 
upper portion of the evaporator chamber 16 and 
discharges cooling air through an opening 21 in an 
upper offset portion 22 of the front wall 1 7 into the 
freezer compartment 12. The fan 20 also dis- 
charges cooling air through an opening 23 in a 
dividing wall 24, which separates the freezer com- 
partment 12 and the fresh food compartment 14, 
into the fresh food compartment 14. 

The fan 20 draws air from the fresh food com- 
partment 14 through an opening 25 in the dividing 
wall 24 into the lower portion of the evaporator 
chamber 16. The fan 20 also draws air from the 
freezer compartment 12 through an opening 26 in 
the bottom of the front wall 17 of the evaporator 
chamber 16. Thus, the return air flows upwardly 
through the evaporator 15 from its lower end and 
substantially perpendicular to the portions of the 
evaporator tube forming the sides of the evaporator 
15. 

The cooling air supplied from the fan 20 
through the openings 21 and 23 is divided so that 
the freezer compartment 1 2 is maintained at below 
freezing temperatures and the fresh food compart- 
ment 14 is maintained at above freezing tempera- 
tures but at food preserving temperatures. This 
division of the cooling air is well known in the art. 
Various well-known components of a refrigerator 
such as, for example, shelves, controls, motors and 
so forth, have been omitted for the sake of simplic- 
ity. 

The evaporator 15 is an elongated tube 27 
formed by elongated straight runs 28 (see FIG. 2) 
having return bent ends 29 connected to each end 
of ach of th elongated straight runs 28. Each of 
th elongated straight runs 28 and ach of the 
return bent ends 29 has spine fins 30 extending 
substantially perpendicular th r from. To form the 
vaporator 15 a ribbon of mat rial having th spine 
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fins 30 is wrapped around a section of evaporator 
tube at least long enough to form the evaporator. 
Th n th tube is bent or formed into th desired 
configurati n. 

For ease in illustrating the configurations of the 
illustrative evaporators, the spine fin material 30 
has been schematically illustrated extended along 
only small portions of the evaporator tube 27. In 
addition, in FIGS. 3, 5, 6 and 7 the spine fin 
material 30 is represented by a dashed circle 
spaced around the outside of the tube 27 and no 
spine fin material is shown at the return bent end 
portions to better illustrate their configurations. It 
will be understood that, in the preferred em bod i- 
m nt, a strip of spine fin material is continuously 
wrapped around the entire length of the evaporator 
tube 27. 

The sequentially adjacent elongated straight 
runs 28, which form the evaporator 15, are posi- 
tioned on opposite sides of the evaporator. For 

xample, the inlet end of a straight run 28 in the 
front of the evaporator is connected to the preced- 
ing straight run on the back of the evaporator by a 
r turn bent end 29 and the outlet end of that front 
side straight run is connected to the subsequent 
back side straight run and return bent ends form an 
oval spiral. As can be seen in FIG. 1, the spiral 
continuously climbs from the bottom to the top of 
evaporator chamber 16. 

The fins 30 on each of the return bent ends 29 
t nd to be compressed or bent over as a result of 
th equipment used to bend the tube. 

The evaporator 15 has a generally oval spiral 
or race track configuration when viewed from 
above as shown in FIG. 2. Each of the elongated 
straight runs 28 is slightly higher than the previous 
elongated straight run 28 to which it is connected 
and each of the elongated straight runs 28 is 
angled slightly upward to the horizontal. The pres- 

ntly preferred operation of evaporator 15 is to 
feed refrigerant in at the lower end and exhaust 
r frigerant from the top of the evaporator, in order 
to take advantage of the temperature drop that 
occurs as the pressure decreases due to gravita- 
tional and flow losses. With that operation the re- 
frigerant continually rises through the oval spiral. 
Wh n a refrigerant system is turned off for a length 
of time some of the refrigerant gas in the evapora- 
tor may condense into a liquid. With any of the 
illustrative evaporator structures, such liquid refrig- 
erant will flow to the bottom of the evaporator, 
minimizing the possibility of liquid refrigerant ex- 
iting the evaporator when the system restarts. 

Th space between inn r surfaces of sequen- 
tially adjacent longated straight runs 28 on op- 
posite sides of th evaporator 15 is over twice the 
distance that the fins 30 xt nd outwardly from 

ach of th longat d straight runs 28. This m ans 



that th fins do not ov rlap and pr ferably the 
spacing is larg nough to provid a r latively 
large chann I area through which air can be drawn 
through th interior of the vaporator 15 by the fan 
5 20 (see FIG. 1). 

The evaporator 15' in FIG. 3 is an evaporator 
as 15 in FIG. 1, which has undergone an additional 
manufacturing step to accommodate a defrost 
heater. 

w As shown in FIG. 3. a portion of the left side of 

the evaporator 15* does not have the elongated 
straight runs 28 extending therealong. This pro- 
vides a space 31 intermediate the ends of the 
evaporator 15' for a defrost heater 32. One suitable 

is example of the defrost heater 32 is the defrost 
heater shown and described in U.S. patent 
5,042,267 to Beers et at. A second defrost heater 
33, which may be the same as the defrost heater 
32, is positioned beneath the bottom of the evap- 

20 orator 15'. 

The space 31 is formed in the evaporator 15' 
by moving a first of the elongated straight runs 28 
from the left side of the evaporator 15 to between 
the two sequentially adjacent elongated straight run 

25 28 on the right side of the evaporator 15. As 
viewed in FIG. 3, this is accomplished by rotating 
the return bent end 29 below the left side run 28, 
which is inclined slightly from right to left, slightly 
less than 90* clockwise and rotating the return 

30 bent end above the left side straight run 28, which 
is inclined slightly from left to right, slightly less 
than 90 * counterclockwise. This moves the straight 
run 28 from the left to the right side and makes the 
adjacent ends vertical. 

35 Instead of using the evaporator 15 (see FIG. 1) 

in the evaporator chamber 16 with the elongated 
straight runs 28 spaced from each other substan- 
tially the same distance throughout the length of 
the evaporator (see FIG. 2) or the evaporator 15 

40 which provide an intermediate heater space 31 
(see FIG. 3), a spine fin evaporator 40 (see FIG. 5) 
may be employed. The evaporator 40 has the 
elongated straight runs 28 on its left side vertically 
aligned with each other throughout the length of the 

45 evaporator 40 while the right side of the evaporator 
40 has the elongated straight runs 28 deflected 
gradually inwardly in increasing aunts to form an 
entering air passage at its lower end of decreasing 
size from its entrance until the fins 30 on two of the 

so elongated straight runs 28 overlap each other as 
shown in FIG. 4. After the fins 30 on three pairs of 
the elongated straight runs 28 overlap each other 
as shown in FIG. 5, the longated straight runs 28 
on th right sid of the vaporator 40 ar gradually 

55 spaced furth r from the corresponding elongated 
straight runs 28 on the left side of th evaporator 
40 until th r is a maximum spac between th 
longated straight runs 28 because of no d flection 
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as shown in FIG. 2 for th evaporator 15. 

As shown in FIG. 5, the evaporator 40 has two 
sections of th gradual deer asing and increasing 
width passag s formed between the elongated 
straight runs 28 on the left and right sides of the 
evaporator 40. The number of these gradual sec- 
tions of decreasing and increasing spacing may be 
one or more than two if desired. The number of 
these gradual sections would depend upon the 
I ngth of the evaporator 40 and the desired air 
flow. 

A spine fin evaporator 41 (see FIG. 6) may be 
used in the evaporator chamber 16 (see FIG. 1) 
instead of the evaporator 15. The evaporator 41 
has five of the elongated straight runs 28 on the 
left side of the evaporator 41 vertically aligned and 
spaced from five of the elongated straight runs 28 
on the right side of the evaporator 41. The next two 
of the elongated straight runs 28 on the left side of 
the evaporator 41 are deflected or offset toward 
two of the elongated straight runs 28 on the right 
side of the evaporator 41 so that the fins 30 over- 
lap in the same relationship as shown in FIG. 4 for 
two of the elongated straight runs 28 of the evap- 

rator 40. Thus, the evaporator 41 has an entrance 
passage at its lower end of a constant spacing 
between the elongated straight runs 28 extending 
for a predetermined distance; the spacing between 
the elongated straight runs 28 of the evaporator 41 
is the relation of the two elongated straight runs 28 
shown in FIG. 2. 

After the first two of the elongated straight runs 
28 on the left side of the evaporator 41 (see FIG. 6) 
are deflected or offset inwardly toward two of the 

longated straight runs 28 on the right side of the 
evaporator 41, the next two of the elongated 
straight runs 28 on the left side of the evaporator 
41 are spaced the maximum distance from the 
corresponding elongated straight runs 28 on the 
right side of the evaporator 41 in the same manner 
as shown for the evaporator 15 in FIG. 2. This 
spacing forms the same size air passage as the 

ntrance passage at the lower end of the evapora- 
tor 41 (see FIG. 6). 

The inward deflection or offset of two of the 

longated straight runs 28 on the left side of the 

vaporator 41 toward two of the elongated straight 
runs 28 on the right side of the evaporator 41 and 
the spacing of the next two of the elongated 
straight runs on the left side of the evaporator 41 
from the elongated straight runs 28 on the right 
side of the evaporator 41 are continued to the top 
of the evaporator 41 . 

Therefor , the vaporator 41 has an ntranc 
passag xt nding from its low r nd for a pre- 
det rmined distance of a substantially constant 
area by having the maximum spacing b tween the 
elongated straight runs 28 on opposite sides of th 



evaporator 41. This area is sufficiently larg to 
accommodat build up of th frost between the 
longated straight runs 28 and the fins 30 th reon. 
Accordingly, air can flow through th ntrance pas- 

5 sage, which builds up with frost most rapidly be- 
cause of the moisture laden air contacting for a 
longer period of time than would occur when one of 
the elongated straight runs 28 on the left side of 
the evaporator 41 is deflected or offset inwardly 

w until the fins 30 thereon overlap the fins 30 on one 
of the elongated straight runs 28 on the right side 
of the evaporator 41 . 

However, with the elongated straight runs 28 of 
the evaporator 41 spaced from each other as 

75 shown in FIG. 2 for the evaporator 1 5, the amount 
of heat transfer to the air from the refrigerant for 
cooling purposes is substantially lower in the open 
space than where the fins 30 on the elongated 
straight runs 28 overlap as shown in FIG. 4. 

20 By alternately forming air passages of relatively 

large size between portions of the evaporator 41 
having the fins 30 overlapping, there is an efficient 
heat exchange to cool the air while the frost build 
up primarily occurs in the relatively large size pas- 

25 sages. This extends the time for the frost build up 
before defrosting is required while still having an 
efficient heat transfer to the refrigerant in the evap- 
orator 41 from the air flow in the overall construc- 
tion of the evaporator 41 . 

30 It will be understood that the construction 

shown in FIG. 5 may be varied to best suit a 
particular refrigerator design. For example, the low- 
er open section may be longer or shorter, the 
number of elongated straight runs 28 indented in- 

35 wardly in any particular section may vary from the 
two shown, the number of indented sections may 
vary and straight runs 28 may be indented from the 
right rather than the left. 

As shown in FIG. 7, an evaporator 42 has an 

40 entrance passage at its lower end formed with a 
maximum space between the elongated straight 
runs 28 on the right and left sides respectively, in 
the same manner as shown in FIG. 2 for the 
elongated straight runs 28 of the evaporator 15. 

45 After the entrance passage with the maximum area 
extends for a predetermined distance from the low- 
er end of the evaporator 42, two of the elongated 
straight runs 28 on the left side of the evaporator 
42 are deflected or offset inwardly towards the 

so elongated straight runs 28 on the right side of the 
evaporator 42 in the same manner as shown for the 
evaporator 40 in FIG. 4. Thus, the fins 30 (see FIG. 
7) overlap in the manner shown for the evaporator 
40 in FIG. 4. 

55 Aft r two of th longated straight runs 28 on 
the left side of the evaporator 42 (see FIG. 7) have 
been d fleeted r offset inwardly towards the elon- 
gated straight runs 28 on th right side of th 
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evaporator 42, there is at I ast one of the elon- 
gated straight runs 28 on each side of th vapora- 
tor 42 spaced th maximum from each oth r by 
having no deflection of ith r of the elongated 
straight runs 28 to form the maximum air passage 
th r between. 

Next, two of the elongated straight runs 28 on 
th right side of the evaporator 42 of the carrier are 
d fleeted or offset inwardly towards two of the 
longated straight runs 28 on the left side of the 
evaporator 42. The fins 30 of these elongated 
straight runs 28 overlap in the manner shown for 
the evaporator 40 in FIG. 4. This arrangement of 
deflecting the elongated straight runs 28 on one 
side of the evaporator 42 (see FIG. 7) and then on 
th other side of the evaporator 42 with a maxi- 
mum space between at least one of the elongated 
straight runs 28 on each side of the evaporator 42 
th r between continues throughout the vertical 
I ngth of the evaporator 42. 

While the evaporators 15 (see FIG. 1), 15* (see 
FIG. 3). 40 (see FIG. 5), 41 (see FIG. 6), and 42 
(see FIG. 7) of the present invention have been 
sh wn and described for use in a side by side 
refrigerator 10 (see FIG. 1), it should be understood 
that the present invention may be incorporated in 
evaporators sized for use with a refrigerator having 
th freezing and fresh food compartments vertically 
stacked with respect to each other. 

While the return bent ends 29 (see FIG. 2) 
have been shown and described as having the fins 
30 thereon, it should be understood that the fins 30 
could be omitted from the return bent ends 29. 
However, such an evaporator would not be as 
fficient as the fins in the bent ends provided some 
additional heat exchange action even though they 
hav become somewhat compacted. 

H also should be understood that each of the 
evaporators 40 (see FIG. 5), 41 (see FIG. 6), and 
42 (see FIG. 7) normally would have at least the 
d fr st heater 33 (see FIG. 3) beneath its bottom 
end. It is not believed that any of the evaporators 
40 (see FIG. 5). 41 (see FIG. 6), and 42 (see FIG. 
7) would normally require the intermediate frost 
h at r 32 (see FIG. 3) as is used with the evapora- 
tor 15\ However, such a heater can be provided if 
desired. 

An advantage of this invention is that optimum 
air flow is obtained over the evaporator. Another 
advantage of this invention is that the relatively 
large radius of curvature of each of the return bent 
nds of the evaporator produces a lower internal 
pressure drop of the refrigerant than occurs with a 
serpentine evaporat r. A furth r advantag of this 
invention is that more effectiv h at exchang is 
obtained between the air and the refrig rant in the 
evaporator. Still another advantag of this invention 
is that it maintains r quired air flow as frost builds 



up on the evaporator. 

For purpos s of exemplification, particular em- 
bodiments of th invention hav been shown and 
d scribed according to th best pr sent under- 
5 standing thereof. However, it will be apparent that 
changes and modifications in the arrangement and 
construction of the parts thereof may be resorted to 
without departing from the spirit and scope of the 
invention. 

10 

Claims 

1. A refrigerator having: 

an evaporator chamber; 
75 means for causing air to flow through said 

evaporator chamber in a predetermined direc- 
tion; 

a refrigerant evaporator disposed within 
said evaporator chamber; 
20 said refrigerant evaporator including: 

an elongated tube having elongated 
straight runs joined by return bent ends to 
form said elongated tube generally oval spiral 
configuration, said elongated straight runs for- 
25 ming opposite sides of said refrigerant evap- 

orator; 

said elongated tube having a plurality of 
heat exchange fins spaced along at least each 
of said elongated straight runs, said fins pro- 

30 jecting outwardly from said elongated tube; 

and said elongated straight runs forming 
said sides of said refrigerant evaporator being 
spaced apart further than twice the distance 
that said fins project outwardly from each of 

35 said elongated straight runs for at least a pre- 

determined distance from the end of said re- 
frigerant evaporator first exposed to the flow of 
air; 

and said elongated straight runs of said 
40 refrigerant evaporator extending substantially 

perpendicular to the direction of air flow 
through said evaporator chamber. 

2. The refrigerator according to claim 1 in which 
45 said sides of said refrigerant evaporator have a 

varying space therebetween along the length 
of said refrigerant evaporator with said space 
being wider at the end of said refrigerant evap- 
orator first exposed to the flow of air than 
so further along the length of said refrigerant 

evaporator. 

3. The refrigerator according to claim 2 in which 
said space between said sid s of said r frig r- 

55 ant vaporator continuously decreas s for a 

pred termined distance from th nd of said 
r frigerant vaporator first xposed to the flow 
of air until said fins on at least one of said 
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elongated straight runs on each of said sid s 
of said r frigerant vaporator overlap. 

4. The refrigerator according to claim 3 in which 
said space between said sides of said refriger- 
ant evaporator continuously increases for a 
predetermined distance after said fins on at 
least one of said elongated straight runs on 
each of said sides of said refrigerant evapora- 
tor initially overlap. 

5. The refrigerator according to claim 2 in which 
said space between said sides of said refriger- 
ant evaporator is substantially constant for a 
predetermined distance from the end of said 
refrigerant evaporator first exposed to the flow 
of air. 

6. The refrigerator according to claim 1 in which 
each of a predetermined number of said elon- 
gated straight runs of said elongated tube on 
at least one of said sides of said refrigerant 
evaporator is offset inwardly toward the other 
of said sides of said refrigerant evaporator. 

7. The refrigerator according to claim 6 in which 
each of said predetermined number of said 
elongated straight runs of said elongated tube 
on at least said one side of said refrigerant 
evaporator is offset inwardly toward said other 
side of said refrigerant evaporator sufficiently 
that said fins on each of said predetermined 
number of said elongated straight runs and 
said fins on at least one of said elongated 
straight runs on said other side of said refriger- 
ant evaporator overlap. 

8. The refrigerator according to claim 1 in which 
each of a predetermined number of said elon- 
gated straight runs of said elongated tube on 
each of said sides of said refrigerant evapora- 
tor is offset inwardly toward the other of said 
sides of said refrigerant evaporator sufficiently 
that said fins of each of said predetermined 
number of said elongated straight runs and 
said fins on at least one of said elongated 
straight runs on said other side of said refriger- 
ant evaporator overlap. 

9. The refrigerator according to claim 8 in which 
each of said predetermined number of said 
elongated straight runs of said elongated tube 
on one of said sides of said refrigerant evap- 
orator is staggered r lativ to each of said 
pred termined number of said elongated 
straight runs of said elongated tube on said 
oth r sid f said refrigerant vaporator. 



10. Th r frigerator according to claim 1 in which 
said elongated straight runs forming said sides 
of said r frig rant vaporator ar spaced apart 
furth r than the distanc that said fins project 

5 outwardly from each of said elongated straight 

runs for the length of said refrigerant evapora- 
tor. 

11. The refrigerator according to claim 10 includ- 
w ing: 

space forming means for forming a space 
in said refrigerant evaporator intermediate its 
ends; 

and defrost heating means disposed in 
rs said space in said refrigerant evaporator inter- 

mediate its ends to aid in defrosting said re- 
frigerant evaporator. 

12. A refrigerator having: 

20 substantially vertically extending walls de- 

fining an evaporator chamber; 

fan means for causing air to flow generally 
upwardly through said evaporator chamber; 
a refrigerant evaporator disposed within 
25 said evaporator chamber; 

said refrigerant evaporator including: 
an elongated tube having elongated 
straight runs joined by return bent ends to 
form said elongated tube in a generally oval 
30 spiral configuration, said elongated straight 

runs forming opposite sides of said refrigerant 
evaporator, and each of elongated straight runs 
extending substantially horizontal; 

said elongated tube having a plurality of 
35 heat exchange fins spaced along at least each 

of said elongated straight runs, said fins pro- 
jecting outwardly from said elongated tube; 

and said elongated straight runs forming 
said sides of said refrigerant evaporator being 
40 generally spaced apart more than twice the 

distance that said fins project outwardly from 
said elongated straight runs for at least a pre- 
determined distance from the lower end of said 
refrigerant evaporator; 
45 and said sides of said refrigerant evapora- 

tor extending substantially vertical and lying 
closely adjacent to corresponding ones of said 
vertically extending walls. 

so 13. The refrigerator according to claim 12 in which 
said sides of said refrigerant evaporator have a 
varying space therebetween along the vertical 
length of said refrigerant evaporator with said 
space being wider at th low r nd of said 

55 refrigerant vaporator than furth r along th 

vertical length f said r frigerant evaporator. 
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14. Th refrig rator according to claim 13 in which frig rant evaporator, 
said space between said sides of said refriger- 
ant evaporator continuously deer as s for a 

predet rmined distance from th low r nd of 
said refrigerant evaporator until said fins on at 5 
least one of said elongated straight runs on 
each of said sides of said refrigerant evapora- 
tor overlap. 

15. The refrigerator according to claim 14 in which 10 
said space between said sides of said refriger- 
ant evaporator continuously increases for a 
predetermined distance after said fins on at 
least one of said elongated straight runs on 
each of said sides of said refrigerant evapora- 75 
tor initially overlap. 

16. The refrigerator according to claim 13 in which 
said space between of said refrigerant evap- 
orator is substantially constant for a predeter- 20 
mined distance from the lower end of said 
refrigerant evaporator. 

17. The refrigerator according to claim 12 in which 
each of a predetermined number of said elon- 25 
gated straight runs of said elongated tube on 

at least one of said sides of said refrigerant 
evaporator is offset inwardly toward the other 
of said sides of said refrigerant evaporator. 

30 

18. The refrigerator according to claim 17 in which 

ach of said predetermined number of said 

longated straight runs of said elongated tube 
on at least said one side of said refrigerant 
evaporator is offset inwardly toward said other 35 
side of said refrigerant evaporator sufficiently 
that said fins on each of said predetermined 
number of said elongated straight runs and 
said fins on at least one of said elongated 
straight runs on said other side of said refriger- 40 
ant evaporator overlap. 

19. The refrigerator according to claim 12 in which 
said elongated straight runs forming said sides 

of said refrigerant evaporator are spaced apart 45 
more than twice the distance that said fins 
project outwardly from each of said elongated 
straight runs for the length of said refrigerant 
vaporator. 

so 

20. The refrigerator according to claim 19 includ- 
ing: 

space forming means f r forming a space 
in said refrigerant evaporator int rmediate its 
nds; 55 

and defrost heating means disposed in 
said spac in said r frigerant evaporator inter- 
mediate its nds to aid in d frosting said re- 
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